mRNA transfection-based, feeder-free, induced pluripotent stem cells derived from adipose tissue of a 50-year-old patient.
Induced pluripotent stem cells (iPSC) have successfully been derived from somatic fibroblasts through transfection of synthetic modified mRNA encoding transcription factors. This technique obviates the use of recombinant DNA and viral vectors in cellular reprogramming. The present study derived iPSC from adipose-derived mesenchymal stem cells (of a 50-year-old female patient) by utilizing a similar technique, but with defined culture medium without feeder cells, during both reprogramming and propagation. Clonal selection was performed to yield 12 putative iPSC lines from individual colonies of nascent reprogrammed cells, starting from 150,000 cells. However, only seven lines maintained their undifferentiated state after 10 continuous serial passages. These seven lines were then subjected to a rigorous battery of analyses to confirm their identity as iPSC. These tests included immunostaining, flow cytometry, qRT-PCR, in vitro differentiation assay, and teratoma formation assay within SCID mice. Positive results were consistently observed in all analyses, thus verifying the cells as fully reprogrammed iPSC. While all 7 iPSC lines displayed normal karyogram up to passage 13, chromosomal anomalies occurred in 4 of 7 lines with extended in vitro culture beyond 24 serial passages. Only three lines retained normal karyotype of 46,XX. The remaining four lines displayed mosaicism of normal and abnormal karyotypes. Hence, this study successfully derived iPSC from abundant and easily accessible adipose tissues of a middle-aged patient; utilizing a mRNA-based integration-free technique under feeder-free conditions. This is a step forward in translating iPSC into personalized regenerative medicine within the clinic.